Consider the initial value problem
(2)
T u E + X 4/ ( x ' f ) T- where e > 0 and B(x, D x ) is an elliptic operator of order two, whose principal symbol is a k x k matrix with positive eigenvalues 2 . In fact, this is the well-known technique of parabolic regularization, or the "viscosity" method.
Our interest in these problems arises from the study of systems of nonlinear conservation laws. In studying computer output of such systems, we observed that for certain viscosity matrices, suggested in [1] , the solutions u e were not converging to the correct solution, but were converging to a solution containing an extraneous shock wave. We discovered similar behavior for linear systems and it is this phenomenon which we investigate here.
It is known (see [3] , [5] ) that the singularities of the solution u to (1) propagate along bicharacteristics through the singularities of the initial data <I>. In our numerical experiments, for n = 1, k = 2, we took $ to have a single singularity at the origin, and we knew that the singularity of the solution lay along precisely one bicharacteristic ray through the origin. However, we found that the approximate solutions seemed to be developing a singularity along the second bicharacteristic through the [March origin. This suggests two problems: look for examples of "illusory" singularities of the solution u E to (2); and investigate whether such singularities only occur along bicharacteristics through singularities in O. We outline our results here; complete proofs will be given elsewhere. and a calculation yields 2x e" x2/ef
This sequence does indeed converge pointwise to zero as e -> 0, but does not converge uniformly (in x) to zero. It is precisely this phenomenon which showed up in our numerical calculations. We thus see that great care must be taken in applying the viscosity method for numerical calculation of discontinuous solutions to initial value problems, in particular for nonlinear hyperbolic conservation laws. EXAMPLE 2. If one gives up strict hyperbolicity then the u E need not even converge pointwise to the correct solution. To see this, let n = 2 = fc, let A = identity, B = (} §), and take the same data as in Example We apply this lemma to the system (2) where fe = 2 and the coefficients are constant. 
We outline the proof, where, for simplicity, we take n = 1. We further suppose A -A ! has been put in diagonal form, 3 we are to show that there exist C } independent of e, £ such that (5) q ym s Cjd + Kir'. 
